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(57) Abstract: The present invention relates to a high/low temperature water cooling system. The high/low temperature water cool- 
ing system according to the present invention is formed of a high temperature cooling water circulation circuit and a low temperature 
cooling water circulation circuit which are fonned through the high temperature heal exchanger and low temperature heat exchanger 
of the heat exchanger, so that the high temperature cooling water heated by the engine is heat-exchanged with an external air in the 
high temperature heat exchanger and then is used for cooling the engine. A part of the cooling water cooled by the high temperature 
heat exchanger is re-cooled using the low temperature heat exchanger for thereby cooling the charge air and oil which circulate in 
the charge air cooler and oil cooler. 
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HIGH/LOW TEMPERATURE WATER COOLING SYSTEM 



BACKGROUND OF THE rNVENTION 

5 1 . Field of the Invention 

The present invention relates to a high/low temperature water cooling system 
capable of cooling a heated medium like a cooling water using a heat exchanger and 
different medium like an engine, air or oil using a cooled heat medium, and in particular 
to a high/low temperature water cooling system which is capable of dividing and 
10 cooling a heated medium(cooiing water) into a high temperature heat medium and a 
low temperature medium using each circulation circuit of a heat exchanger having a 
plurality of separated or stacked circulation circuits for thereby cooling a plurality of 
cooling objects each having a different operation temperature like an engine or oil 
cooler using each heat medium. 

15 

2. Description of the Background Art 

Generally, an effective mechanical energy among a heat capacity of a fuel 
supplied to an engine of a vehicle, namely, an energy used for driving a wheel is about 
30%, and the remaining 70% of energy is lost as heat and a mechanical friction. About 
20 30% among the loss of the energy of the vehicle is a heat loss due to an exhaustion, 
and 10% is a mechanical friction loss, and the remaining 30% is a cooling loss due to 
an artificial cooling. The above lost energy is discharged in the air as a heat forni. 

In the case that the exhaustion loss among the energy losses of the vehicle, a 
combustion gas is discharged from a cylinder in a high temperature and high pressure 
.25 state, so that it is impossible to withdraw. When the cooling loss is decreased, the 
engine is operated at a high temperature state, and a lubricating limit of the lubricant is 
exceeded for thereby damaging the engine. On the contrary, It is over-cooled, since a 
large capacity of heat among the heat energy is lost for a cooling operation based on 
the combustion, the heat efficiency of the engine is decreased, and the consumption of 
30 the fuel is increased. 

In order to enhance a combustion ratio, a highly integrated heat exchanger is 
developed and module-fabricated. A cooling water circulation system is developed for 
thereby decreasing the loss of a heat energy. Namely, various studies for enhancing 
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the efficiency of erfirgy are conducted. 

In the case of a 2000cc displacennent vehicle, if the engine revolution is 
eOOOrpm in the* maximum performance, one cycle is completed in 0.02 seconds. At this 
time, the mixed gas is inputted into a combustion chamber at a speed of SO'-SOm/s, 
5 and the exhaust gas Is outputted at a speed of 80-90m/s. In addition, the exhaust gas 
discharged to an exhaust system nutates the turbine of a charger and compresses the 
air at a pressure higher than atmosphere. The compressed charge air is cooled by a 
charge air cooler and is charged into the combustion chamber. Therefore, the density 
of the charge air is increased, so that more air is charged into the combustion chamber. 
10 Therefore, the fuel injection amount is increased, and the combustion efficiency and 
engine power are enhanced. 

In addition, in an air cooling system in which a circulating heat medium is 
cooled as an external is blown to various heat exchangers using a cooling fan and 
flows through the heat exchangers for thereby cooling the heat medium, since a 
IS plurality of heat exchangers such as a radiator, charge air cooler, oil cooler, condenser, 
etc. are installed in front of one cooling fan in a stacked structure, a large air blowing 
amount and heat radiating area are required for cooling the above heat exchangers to 
the optimum temperature. Therefore, in the air cooling system, it Is difficult to anrange 
and install the heat exchangers, so that there is a limit for using the space of the 
20 vehicle. In addition, the connection hose for circulating the heat medium therethrough 
is long, and the construction of the same is complicated. 

In the heat exchangers which fonn the air cooling system, in the case of the 
charge air cooler for cooling air supplied to the engine, as the heat head is high, the 
density of the charge air is increased. Therefore, it is possible to enhance the power of 
25 the engine, and it is possible to decrease the fuel consumption. As the cooling ratio is 
high, it is more efficient. In the case of the oil cooler, a bidirectional temperature control, 
namely, heating and cooling, is required for maintaining a certain viscosity. Each heat 
exchanger of the air cooling system requires a temperature control based on each 
characteristic. In the case of the conventional air cooling system, it is constituted in 
30 such a manner that the air blown by the cooling fan of a single assembled structure 
concurrently cool all heat exchangers. In this case, the heat is mixed between the 
stacked heat exchangers. Therefore, it is impossible to implement a temperature 
control based on each characteristic with respect to the heat exchangers. 



In the case of the conventional high/low temperature radiator which is used 
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when a fluid is g^^nd has a small convection current h^^ansfer coefRcient, it is 
generally constituted in a compact shape In which a fin tube or plat plate are densely 
arranged. In order to increase the radiating performance, a large amount of air blowing 
is required. Therefore, a mechanism energy is additionally needed. In order to 
enhance a heat transfer surface area(radiating area) per unit volume, the fin pitch is 
densely fonned for thereby increasing the number of mounts of the fins. In this case, 
the fabrication cost is increased. 



S UMMARY OF THE INVENTION 

10 

Accordingly, it is an object of the present invention to provide a high/low 
temperature water cooling system in which a heat medium circulation path, namely, a 
cooling water circulation path is divided into a high temperature heat medium 
circulation path fonned In such a manner that the engine is cooled to a proper 

IS temperature by radiating the heat generated in the engine and a low temperature heat 
medium circulation path which is fomfied in such a manner that a charge air cooler and 
oil cooler each having a proper diving temperature lower than that of the engine are 
cooled, so that a cooling object such as an engine, charge air cooler, oil cooler, etc. 
which have different operation temperatures is cooled based on the characteristic. 

20 In order to achieve the above objects, there is provided a high/low temperature water 
cooling system which includes a heat exchanger integrally formed of a high 
temperature heat exchanger for cooling a cooling water flown in from an engine by 
heat-exchanging the cooling water with an extemal air and a low temperature heat 
exchanger for receiving a part of the cooling water, which is cooled and discharged 

25 from the high temperature heat exchanger, from a water pump and heat-exchanging 
the cooling water again with an extemal air, a charge air cooler for receiving a cooling 
water from the low temperature heat exchanger and heat-exchanging the cooling water 
with a charge air from an engine combustion chamber and cooling the charge air. an 
oil cooler for receiving a cooling water from the charge air cooler and heat-exchanging 

30 the cooling water with an oil which circulates along an oil circulation circuit, a water 
pump for pumping a cooling water discharged from the high temperature heat 
exchanger and the oil cooler and transferring to a water jacket of the engine, and 

a thermostat for inducing a cooling water discharged from the engine in the 
direction of the high temperature heat exchanger in the case that the temperature of 
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the cooling wate^xeeds a certain reference temperature^^ bypassing the cooling 
water in the case that the temperature of the cooling water is below a certain reference 
temperature. 

The heat exchanger is fomied of an inlet tank and an outlet tank arranged in 

5 parallel at a distance therebetween, and a heat radiating core for connecting the inlet 
tank and the outlet tank, flowing the cooling water and heat-exchanging the cooling 
water with an external air, wherein second discharging port connected with an inlet 
connected with a discharging side of the cooling water of the engine and an inlet of the 
charge air cooler is installed in a space fonned in such a manner that the inner space 

10 of the inlet tank is divided into two spaces by a partition, and a first discharging port 
connected with the water pump is installed in the outlet tank In deviation with the Inlet 
side, for thereby forming a high temperature heat exchanger in which a cooling water 
discharged from the engine through the inlet is flown and first cooled through the heat 
radiating core, and a part of the cooling water is discharged in the direction of the 

15 water pump through a first discharging port of the outlet tank, and a low temperature 
heat exchanger in which a remaining part of the first cooled cooling water is flown in to 
the heat radiating core and is second-cooled, and is discharged to the charge air 
cooled through the second discharging port. 

The heat exchanger includes an inlet tank and an outlet tank arranged in 

20 parallel at a certain distance therebetween, and a heat radiating core which connects 
the inlet tank and the outlet tank and flows the cooling water and heat-exchanges the 
cooling water with an external air, wherein the inlet tank, the outlet tank and the heat 
radiating core are separated in the left and right directions with respect to the same 
surface for thereby forming a high temperature heat exchanger in which the cooling 

25 water is discharged from the engine in the direction of the water pump which first-cools 
the cooling water as a part of the inlet tank, the outlet tank and the heat radiating core, 
and a low temperature heat exchanger in which the cooling water discharged from the 
water pump is second-cooled and is discharged in the direction of the charge air cooler 
as the other side of each of the inlet tank, the outlet tank and the heat radiating core. 

30 The heat exchanger includes an inlet tank and an outlet tank which are 

arranged in parallel at a certain distance therebetween, and a heat radiating core for 
connecting the inlet tank and the outlet tank and flowing the cooling water and heat- 
exchanging the cooling water with an extemal air, wherein front and rear portions are 
fomned in which the inlet tank, the outlet tank and the heat radiating core are an-anged 
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in the front anc^fer directions with reference to the surface, and a high 

temperature heat exchanger discharges the cooling water discharged from the engine 
in the direction of the water pump which first-cools the cooling water as a rear part of 
the inlet tank, the outlet tank and the heat radiating core, and a low temperature heat 

5 exchanger second-cools the cooling water discharged from the water pump and 
discharges into the direction of the charge air cooler as a front part of the inlet tank, the 
outlet tank and the heat radiating core. 

The heat exchanger includes an inlet tank and an outlet tank arranged in 
parallel at a certain distance therebetween, and a heat radiating core which connects 

10 the inlet tank and the outlet tank and flows the cooling water and heat-exchanges the 
cooling water with an extemal air, wherein a high temperatjre heat exchanger is 
divided into a front portion, intermediate portion and rear portion In which the Inlet tank, 
the outlet tank and the heat radiating core are ananged in the fonvard and reanvard 
directions with reference to the same surface and discharx|es the cooling water 

15 discharged from the engine in the direction of the water pump which first-cools the 
cooling water as a front part of the inlet tank, the outlet tank and the heat radiating core, 
and a low temperature heat exchanger second-cools the cooling water discharged 
from the water pump and discharged the cooling water in the side of the charge air 
cooler as each intermediate part and a rear part of the inlet tank, the outlet tank and 

20 the heat radiating core. 

In order to achieve the above objects, there is provided a high/low temperature 
water cooling system which includes a heat exchanger which is integrally fornied of a 
high temperature heat exchanger for heat-exchanging and cooling a cooling water 
flown in from an engine with an external air, and a low temperature heat exchanger 

25 which fomris a separate cooling water line and receives a cooling water discharged 
from an oil cooler and heat-exchanges the cooling water with an external air, a first 
water pump for pumping a cooling water discharged fomi the high temperature heat 
exchanger in the direction of the engine and circulating the same, a thermostat for 
inducing the cooling water discharged from the engine in the direction of the high 

30 temperature heat exchanger in the case that the temperature of the cooling water 
exceeds a certain reference temperature and bypassing the cooling water using the 
first water pump in the case that the temperature of the same is below a certain 
reference temperature, a charge air cooler for receiving a cooling water discharged 
from the low temperature heat exchanger and heat-exchanging with a chaige air 
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supplied to an er^^ combustion chamber and cooling the^^rge air, an oil cooler for 
receiving a cooling water discharged from the charge air cooler and heat-exchanging 
with an oil which circulates along an oil circulation circuit, and a second water pump for 
pumping the cooling water discharged from the oil cooler and circulating the pumped 

5 cooling water in the direction of the low temperature heat exchanger. 

The heat exchanger includes an inlet tank and an outlet tank arranged in 
parallel at a certain distance therebetween, and a heat radiating core which connects 
the inlet tank and the outlet tank and flows the cooling water and heat-exchanges the 
cooling water with an external air, wherein a high temperature heat exchanger is 

10 divided into a front portion, intermediate portion and rear portion in which the inlet tank, 
the outlet tank and the heat radiating core are arranged in the fonArard and reanA^ard 
directions with reference to the same surface and discharges the cooling water 
discharged from the engine in the direction of the water pump which first-cools the 
cooling water as a front part of the inlet tank, the outlet tank and the heat radiating core, 

IS and a low temperature heat exchanger second-cools the cooling water discharged 
from the water pump and discharged the cooling water in the side of the charge air 
cooler as each intermediate part and a rear part of the inlet tank, the outlet tank and 
the heat radiating core. 



20 BRIEF DESCRI PTION OF THE DRAWINGS 



The present invention will become better understood with reference to the 
accompanying drawings which are given only by way of illustration and thus are not 
limitative of the present invention, wherein; 
25 Figure 1 is a block diagram illustrating a high/low temperature water cooling 

system according to an embodiment of the present invention; 

Figure 2 is a block diagram illustrating a high/low temperature water cooling 
system according to another embodiment of the present invention; 

Figure 3 is a view illustrating a first example of a heat exchanger according to 
30 the present invention; 

Figure 4 is a view illustrating a second example of a heat exchanger according 
to the present invention; 

Figure 5 is a view illustrating a third example of a heat exchanger according to 
the present invention; 
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Figure 6 i^^ew illustrating a fourth example of a h^^xchanger according to 
the present invention; 

Figure 7 is a view illustrating a fifth example of a heat exchanger according to 
the present invention; and 
5 Figure 8 is a view illustrating an eighth example of a heat exchanger according 

to the present invention. 



DETAfUEP DESCRIPTION OF THE PRE FERRED gMBOD»MEN T$ 

10 The construction, operation and effects of the water cooling heat exchanger 

according to the present invention will be explained with reference to the 
accompanying drawings. 

Figure 1 is a view illustrating a high/low temperature water cooling system 
according to the present invention. 

15 As shown therein, the high/low temperature water cooling system according to 

the present invention includes heat exchangers 1 and 2 which have a water cooling 
circulation path divided into a high temperature water cooling circulation path for 
radiating the head generated in an engine 6 of a vehicle and preventing an over 
heating and maintaining a proper temperature and a low temperature water cooling 

20 circulation path for cooling a charge air cooler 3 and an oil cooler 4 and mix a cooling 
water flowing through each cooling water circulation path by one water pump 5 for 
thereby implementing an integration type cooling system and is integrally formed of a 
high temperature heat exchanger 2 and a low temperature heat exchanger 1, a charge 
air cooler 3 connected with an outlet of the low temperature heat exchanger 1, an oil 

25 cooler 4 connected with an outlet of the charge air cooler 3, a water pump 5 connected 
with the outlet of the high temperature heat exchanger 2 and the outlet of the oil cooler 
4, and a thermostat 7 connected with a cooling water outlet of the engine. 

In the thusly constituted high/low temperature water cooling system, a 
combustion heat is absorbed by a cooling water which circulates in the engine 6 and 

30 the high temperature heat exchanger 2 of the heat exchangers 1 and 2 based on a 
pumping operation of the water pump 5 for thereby cooling the engine. The low 
temperature heat exchanger 1 of the heat exchangers 1 and 2 receives a part of the 
cooling water first-cooled by the high temperature heat exchanger 2 and pumped by 
the water pump 5 and then the cooling water is second-cooled and is circulated along 
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a circulation pat^^ough the charge air cooler 3 and th^^ cooler 4. The cooling 
water which is cooled by the low temperature heat exchanger 1 cools the charge air 
supplied to the combustion chamber and the oil which circulates along an oil circulation 
path. 

S The charge air cooler 3 heat-exchanges the charge air supplied to the engine 

combustion chamber with the cooling water which Is cooled again by the low 
temperature heat exchanger 1 and decreases the temperature of the charge air to near 
the temperature of the atmosphere for thereby Increasing the density of the charge air 
and enhancing the power of the engine. 

10 In addition, the oil cooler 4 heat-exchanges the cooling water outputted from the 

charge air cooler 3 with the oil and increases the heat of the cooling water in the. case 
that the temperature of the oil is low and decreases the temperature using the cooling 
water which has a relatively low temperature in the case of the over-heat for thereby 
implementing a constant temperature of the oil. As the oil has a constant temperature, 

IS a fluid friction loss which occurs based on an increase of an oil viscosity due to an over 
cooling is minimized. In addition, it is possible to prevent a solid contact by an oil film 
destroy in an interface which occurs due to the lack of the cooling water, and it is 
possible to extend the life span of the hydraulic pressure operation parts and gear 
inespectlve of the driving condition of a vehicle. 

20 Figure 2 is a view illustrating a high/low temperature water cooling system 

according to another embodiment of the present invention. 

As shown therein, in the high/low water cooling system according to another 
embodiment of the present invention, the cooling water circulation path is divided into a 
high temperature cooling water circulation path in which the heat generated in the 

25 engine 6 of the vehicle is cooled and a low temperature cooling water circulation path 
in which the charge air cooler 3 and the oil cooler 4 are cooled. Namely, in the above 
separation type cooling system, the cooling water which flows through the low 
temperature heat exchanger 1 and the high temperature heat exchanger 2 is 
separately circulated by first and second water pumps 5 and 8. The high temperature 

30 cooling water circulation path is fonned of the heat exchangers 1 and 2 integrally 
formed of the high temperature heat exchanger 2 and the low temperature heat 
exchanger 1, a first water pump 5 connected with an outlet of the high temperature 
heat exchanger 2, and a thermostat 7 installed at a bypass line separation point of the 
cooling water line which connects the outlet of the engine 6 with the high temperature 

8 
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heat exchanger 2^^e low temperature cooling water circu^^i path is formed of a 
charge air cooler 3 connected with an outlet of the low temperature heat exchanger 1, 
an oil cooler 4 connected with an outlet of the charge air cooler 3, and a second water 
pump 8 connected with an outlet of the oil cooler 4 and transfers the cooling water 
5 discharged from the oil cooler 4 to the low temperature heat exchanger 1 , 

In the high/low temperature water cooling system according to another 
embodiment of the present invention, the cooling water Is circulated based on the 
pumping operation of the first water pump 5 along the high temperature cooling water 
circulation path formed of the engine 6, the themiostat 7 and the high temperature heat 

10 exchanger 2 for thereby absorbing the combustion heat and cooling the engine. 
Differently from the high temperature cooling water circulation path, the cooling water 
is circulated and cooled based on the pumping operation of the second water pimp 8 in 
the low temperature cooling water circulation line formed of the low temperature heat 
exchanger 1 , the charge air cooler 3 and the oil cooler 4. 

15 The charge air cooler 3 heat-exchanges the charge air supplied to the engine 

combustion chamber with the low temperature cooling water cooled by the low 
temperature heat exchanger 1 and decreases to near the temperature of the 
atmosphere for thereby increasing the density of the charge air and increasing the 
combustion efficiency of the engine 6. 

20 The oil cooler 4 heat-exchanges the cooling water discharged from the charge 

air cooler 3 with the flow-in oil for thereby increasing the temperature of the oil using 
the heat of the cooling water in the case that the temperature of the oil is low, and in 
the case that the oil is over-heated, the cooling water which has a relatively low 
temperature decreases the temperature of the oil, so that it is possible to maintain a 

25 constant oil temperature which is circulated along the oil circulation path. 

The high/low temperature water cooling system according to the present 
invention controls the heat energy radiated into the air based on the hardware by 
arranging each heat exchanger in consideration with the characteristics of the same, 
and the loss of the heat energy is minimized, the consumption of the fuel is decreased, 

30 and the mechanical efficiency is increased. 

Figures 3 through 8 are rear side perspective views illustrating the heat 
exchangers adapted to the high/low temperature water cooling system(integration type 
high/low temperature water cooling system) according to an embodiment of the 
present invention and a high/low temperature water cooling system(separation type 
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high/low tempers^^ water cooling system) according to ^^er embodiment of the 
present invention. 

As shown in Figure 3, the heat exchanger is adapted to the integration type 
high/low temperature water cooling system of Figure 1 and includes an inlet tank 100 
5 and outlet tank 120 arranged in parallel in a horizontal direction, and a heat radiating 
core 110 which connects the inlet tank 100 and the outlet tank 120 for flowing the 
cooling water and heat-exchanging the cooling water with an external air for thereby 
implementing a cooling operation. 

The inlet tank 100 includes the interior divided into two spaces 10 and 15 

10 anranged in upper and lower directions by a partition 100c. The inlet 100a connected 
with the thermostat(7 of Figure 1 ) of the outlet side of the cooling water of the engine is 
installed in the upper space 10. A second discharging port 100b connected with the 
inlet of the charge air cooler(3 of Figure 1) is installed in the lower space. In addition, a 
first discharging port 120a connected with the water pump(5 of Figure 1) in the side of 

15 the inlet 100a of the inlet tank 10 is installed in the outlet tank 120. Therefore, the high 
temperature heat exchanger is formed of upper side elements 10, 11 and 12 of the 
inlet tank 100, the radiating core 110 and the outlet tank 120. The low temperature heat 
exchanger is formed of lower side elements 13, 14 and 15. 

The cooling water discharged from the engine through the inlet 100a in the side 

20 of the inlet tank 100 is flown In and is first-cooled In the upper side element 11 of the 
heat radiating core 110, and a part of the cooling water is discharged(high temperature 
heat exchanger) in the side of the pump(5 of Figure 1) through the first discharging 
port 120a of the outlet tank 120, and the remaining cooling water which is first-cooled 
flows through the lower side elements 13, 14 and 15 of the outlet tank 120, the heat 

25 radiating core 110 and the inlet tank 100 and is second-cooled and is discharged in the 
direction of the charge air cooler(3 of Figure 1) through the second discharging port 
100b. 

The heat exchanger of Figure 4 Is a heat exchanger adapted to both the 
integration type and separation type high/low temperature water cooling systems. In 
30 the above heat exchanger, the high temperature heat exchanger and the low 
temperature heat exchanger are arranged in the horizontal direction. 

Namely, the above heat exchanger is fornied of the inlet tank 200 and the outlet 
tank 220 which are an-anged in parallel at a certain distance therebetween, and a heat 
radiating core 210 which connects the inlet tank 200 and the outlet tank 220. The inner 

10 
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space of the abo^^^at exchanger is divided Into the left a^^ht spaces by a center 
partition 230. A first inlet 200a to which the discharging side of the themriostat(7 of 
Figures 1 and 2) of the discharging side of the engine is connected is installed in one 
side portion 20 of the inlet tank 200. A first outlet 220a to which an inlet side of the 

5 water pump(5 of Figures 1 and 5) is connected is installed in one side portion 22 of the 
outlet tank 220 in deviation with the first inlet 200a. In addition, the other side 23 of the 
outlet tank 220 is divided by the partition 220d. A second inlet 220b to which a 
discharging side of the water pump(5 of Figure 1 or 8 of Figure 2) is connected is 
installed in one side of the same. The second discharging port 220c to which the inlet 

10 side of the charge air cooler(3 of Figures 1 and 2) is connected is installed in the other 
side. 

In the above construction, the cooling water of the engine is flown in through the 
first inlet 200a of the inlet tank 200 and is discharged in the direction of the water pump 
5 through one side 21 of the radiating core 210 and the first discharging port 220a of 

IS the outlet tank 220 for thereby cooling the engine based on a heat exchange between 
the cooling water and an external air in the high temperature heat exchanger. The 
cooling water is flown in from the water pump(5 of Figure 1) and the second water 
pump(8 of Figure 2) through the second inlet 220b of the outlet tank 200 and is cooled 
by the other side 24 of the heat radiating core and is discharged in the direction of the 

20 charge air cooler(3 of Figures 1 and 2) through the second discharging port 220c. 

The heat exchanger of Figure 5 is a heat exchanger which is adapted to both 
the integration type and separation type high/low temperature cooling water system. 
The above heat exchanger is fonned of a high temperature heat exchanger and a low 
temperature heat exchanger which are arranged in a horizontal direction. 

25 The above heat exchanger is formed of an inlet tank 300 and an outlet tank 320 

which are arranged in parallel in the upper and lower portions at a certain distance 
therebetween, and a heat radiating core 310 which connects the inlet tank 300 and the 
outlet tank 320. The Inner space of the same is divided into right and left spaces by a 
center partition 330. A first inlet 300a connected with a discharging side of the 

30 thennostat(2 of Figure 1 and 7 of Figure 2) of the discharging side of the engine is 
installed in one side 30 of the inlet tank 300. In addition, a fist discharging port 320a 
connected with an inlet side of the water pump(5 of Figures 1 and 2) is installed in one 
side 32 of the outlet tank 320 in deviation with the first inlet 300a. A flow path is formed 
along the rear portion of the other side 34 of the heat radiating core 310, the front and 
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rear portions 34 1^^35 of the other side of the inlet tank SO^^e rear portion 37 of the 
other side of the heat radiating core 310, and the rear portion 38 of the other side of 
the outlet tank 320 as the other side of the outlet tank 320 is divided into the front and 
rear directions by the partition 340. A second discharging port 320c connected with the 
5 inlet side of the charge air cooler(3 of figures 1 and 2) is installed in the lateral side of 
the front and rear portions of the other side of the outlet tank 320. A second inlet 320b 
connected with a discharging side of the water pump(5 of figure 1 and 8 of Figure 20 is 
installed. 

In the above construction, the cooling water of the engine is flown in through the 

10 first inlet 300a of one side 30 of the inlet tank 300 and is discharged in the direction of 
the water pump 5 through the one side 31 of the heat radiating core 310 and the first 
discharging port 320a of the outlet tank 320 for heat-exchanging the cooling water 
heated by the engine with an external air for thereby implementing a cooling 
operatlon(high temperature heat exchanger). The cooling water is flown in the direction 

15 of the rear portion 33 of the outlet tank 320 from the water pump(5 of Figure 1 ) or the 
second water pump(8 of Figure 2) through the second Inlet 320b of the outlet tank 320 
and Is flown in a path formed along the rear portion 34 of the other side of the heat 
radiating core 310, the rear portion 35 and the front portion 36 of the other side of the 
inlet tank 300, the front portion 37 of the other side of the heat radiating core 300, and 

20 the front portion 38 of the other side of the outlet tank for thereby implementing a 
cooling operation(iow temperature heat exchanger) and then the cooling water is 
discharged in the direction of the charge air cooler(3 of Figures 1 and 2) through the 
second discharging port 320c. 

The heat exchanger of Figure 6 is adapted to both the integration type and 

25 separation type high/low temperature water cooling system. The above heat 
exchanger is formed of a high temperature heat exchanger and a low temperature heat 
exchanger which are arranged in a fonnrard and reanfl^ard directions. 

As shown therein, the heat exchanger is formed of an inlet tank 400 and an 
outlet tank 420 which are arranged in parallel in the upper and lower portions at a 

30 distance therebetween, and a heat radiating core 410 which connects the inlet tank 
400 and the outlet tank 420, An inner space of each of the tanks 400 and 420 is 
divided into a front and rear spaced by a center partition 430. A first inlet 400a 
connected with a discharging side of the thermostat{7 of Figures 1 and 2) is installed in 
one side of the rear portion 40 of the inlet tank 400. A first discharging port 420a 
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connected with a^^t of the water pump(5 of Figures 1 an^^is installed in the other 
side of the rear portion 42 of the outlet tanl< 420 in deviation with the first inlet 400a. 
The front portion 43 of the inlet tank 400 is divided into the left and right portions by the 
partition 400c. A second discharging port 400d connected with an inlet of the charge 
5 air cooler(3 of Figures 1 and 2) is installed in one side. A second inlet 400b connected 
with a discharging side of the water pump(5 of Figure 1 or 8 of Figure 2) is installed in 
the other side. 

In the above construction, the cooling water of the engine is flown in through the 
first inlet 400a and is discharged in the direction of the water punnp 5 through the rear 

10 portion 41 of the heat radiating core 410 and the first discharging port 420a of the rear 
portion 42 of the outlet tank 420 and heat-exchanges the cooling water heated by the 
engine v^rith an extennal air(high temperature heat exchanger. In additbn, the cooling 
water is flown in from the water pump(5 of figure 1) or the second water pump(8 of 
Figure 2) through the second inlet 400b of the inlet tank 400 and flows along a path 

15 formed of the other side 44 of the heat radiating core 41, the front portion 45 of the 
outlet tank 420 and one side 46 of the heat radiating core 410 and is discharged in the 
direction of the charge air cooler(3 of Figures 1 and 2) through the second discharging 
port 400d. 

The heat exchanger of Figure 7 is a heat exchanger which is adapted to both 
20 the integration type and separation type systems. The above heat exchanger is fomied 
of three spaces of the front portion, intenmediate portion and rear portion in which the 
Inlet tank 500, the outlet tank 520 and the heat radiating core 510 which are arranged 
in the foPA^ard and rearward directions for thereby forming a low temperature heat 
exchanger and a high temperature heat exchanger. Namely, the cooling water of the 
25 engine is flown from the thennostat(7 of Figures 1 and 2) through the first inlet 500a 
installed in one side of the rear portion 50 of the Inlet tank 500 and is discharged in the 
direction of the water pump 5 through the rear portion 51 of the heat radiating core 510 
and the first discharging port 520a of the rear portion 52 of the outlet tank 520, and the 
cooling water heated by the engine is heat-exchanged with an external air through the 
30 heat radiating core 510(high temperature heat exchanger). The cooling water is flown 
in from the water pump(5 of figure 1) or the second water pump(8 of Figure 2) through 
the second inlet 500b installed in the other side of the intermediate portion 53 of the 
inlet tank 500 and is flown along a path formed of the intermediate portion 54 of the 
heat radiating core 51, the intermediate portion 55 of the outlet tank 520, the front 
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portion 56 of the^^et tank 520, the front portion 57 of tt^^at radiating core 510, 
and tlie front portion 58 of the inlet tank 500 and is discharged in the direction of the 
charge air cooler(3 of Figures 1 and 2) installed in the other surface of the front portion 
58 of the inlet tank 500 for thereby heat-exchanging the cooling water with an external 
5 air through the intermediate portion 54 and the front portion 57 of the heat radiating 
core 550, 

The heat exchanger of figure 8 is a heat exchanger adapted to both the 
integration type and separation type cooling system. The above heat exchanger is 
formed of three spaces of a front space, intermediate space and rear space in such a 

10 manner that the inlet tank 600, the outlet tank 620 and the heat radiating core 610 are 
arranged in the fonvard and rearward directions for thereby implementing a low 
temperature heat exchanger and a high temperature heat exchanger based on the 
divided spaces. The cooling water of the engine flown in through the first inlet 600a 
installed in one side of the rear portion 60 of the inlet tank 600 is fiown into the 

15 thermostat(7 of Figures 1 and 2) and is discharged in the direction of the water pump(5 
of figures 1 and 2) through the rear portion 61 of the heat radiating core 610 and the 
first discharging port 620a of the rear portion 62 of the outlet tank 620 for thereby heat- 
exchanging the cooling water heated by the engine with an extemal dir(high 
temperature heat exchanger). The cooling water is flown in from the water pump(5 of 

20 Figure 1) and the second water pump(8 of figure 2) through the second Inlet 620b 
installed in the other side surface of the intermediate portion 63 of the outlet tank 620 
and is discharged in the direction of the charge air cooler(3 of Figures 1 and 2) through 
a path fonned of an intennediate portion 63 of the outlet tank 620, the other side of the 
intermediate portion 64 of the heat radiating core 61 0, an intennediate portion 65 of the 

25 inlet tank 600, one side of the intenmediate portion 64 of the heat radiating core 610, 
one side of the intemiediate portion 63 of the outlet tank 620, on side of the 
intermediate portion 66 of the heat radiating core 610, a front portion 67 of the inlet 
tank 600, the other side of the front portion 66 of the heat radiating core 610, and the 
second discharging port 620c formed in one side surface of the front portion 68 of the 

30 outlet tank 620. Therefore, the cooling water is heat-exchanged with an external air 
through the intermediate portion 64 and the front portion 66 of the heat radiating core 
610. 

As described above, the heat exchangers used in the high/low temperature 
water cooling system according to the present invention divides the inner space into an 



14 



wo 02/48516 PCT/KROl/02042 

inlet tank and ar^^let tank using the partition for there^^rtificially changing the 
circulation path of the cooling water, so that it Is possible to increase the convection 
current heat transfer coefificient by forming a flux current and vertical cross movement 
component in the flow of the cooling water, and it is possible to increase the heat 
s radiating performance by increasing the area of rhe heat transfer surface area per unit 
volume. 

As a result of the test which is performed with respect to a heat radiating test for 
each heat exchanger in the same tester, the performance of the low temperature heat 
exchanger of the heat exchanger of Figure 8 was best. 

10 In the high/low temperature cooling water system according to the present 

invention, first it is possible to freely arrange and install each heat exchanger in a 
vehicle, and the construction of a pipe line of the cooling water is simplified. It is 
possible to significantly enhance an assembling performance of a vehicle cooling 
system, and a space efficiency is enhanced. Second, it Is possible to cool an engine 

IS and charge air and oil using a high temperature cooling water and low temperature 
cooling water v^ich are separately cooled to a high temperature water or a low 
temperature water based on each temperature characteristic, so that the loss of a heat 
energy due to an over heating is decreased, and a fuel consumption is decreased. It is 
possible to enhance a mechanical efficiency of a hydraulic operation element and a 

20 driving force system in which a mechanical friction occurs, and the life span is 
extended. 

As the present invention may be embodied in several forms without departing 
from the spirit or essential characteristics thereof, it should also be understood that the 
above-described embodiments are not limited by any of the details of the foregoing 
25 description, unless otherwise specified, but rather should be construed broadly within 
its spirit and scope as defined in the appended claims, and therefore all changes and 
modifications that fall within the meets and bounds of the claims, or equivalences of 
such meets and bounds are therefore intended to be embraced by the appended 
claims. 
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What is claimed is! 

5 1 . A high/low temperature water cooling system, comprising: 

a heat exchanger integrally formed of a high temperature heat exchanger for 
cooling a cooling water flown in from an engine by heat-exchanging the cooling water 
with an external air and a low temperature heat exchanger for receiving a part of the 
cooling water, which is cooled and discharged from the high temperature heat 
10 exchanger, from a water pump and heat-exchanging the cooling water again with an 
external air; 

a charge air cooler for receiving a cooling water from the low temperature heat 
exchanger and heat-exchanging the cooling water with a charge air from an engine 
combustion chamber and cooling the charge air; 
15 an oil cooler for receiving a cooling water from the charge air cooler and heat- 

exchanging the cooling water with an oil which circulates along an oil circulation circuit; 

a water pump for pumping a cooling water discharged from the high 
temperature heat exchanger and the oil cooler and transfenring to a water jacket of the 
engine; and 

20 a thermostat for Inducing a cooling water discharged from the engine in the 

direction of the high temperature heat exchanger in the case that the temperature of 
the cooling water exceeds a certain reference temperature and bypassing the cooling 
water in the case that the temperature of the cooling water is below a certain reference 
temperature. 

25 

2. The system of claim 1, wherein said heat exchanger is formed of an inlet tanl< 
and an outlet tank an-anged In parallel at a distance therebetween, and a heat radiating 
core for connecting the inlet tank and the outlet tank, flowing the cooling water and 
heat-exchanging the cooling water with an external air, wherein second discharging 
30 port connected with an inlet connected with a discharging side of the cooling water of 
the engine and an inlet of the charge air cooler is installed in a space formed in such a 
manner that the inner space of the inlet tank is divided into two spaces by a partition, 
and a first discharging port connected with the water pump is installed in tlie outlet tank 
in deviation with the inlet side, for thereby forming a high temperature heat exchanger 
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in which a cooling^^er discharged from the engine throug^^ inlet is flown and first 
cooled through the heat radiating core, and a part of the cooling water is discharged in 
the direction of the water pump through a first discharging port of the outlet tank, and a 
low temperature heat exchanger in which a remaining part of the first cooled cooling 
water is flown in to the heat radiating core and is second-cooled, and Is discharged to 
the charge air cooled through the second discharging port. 



3. The system of claim 1 , wherein said heat exchanger includes an inlet tank and 
an outlet tank arranged in parallel at a certain distance therebetween, and a heat 

10 radiating core which connects the inlet tank and the outlet tank and flows the cooling 
water and heat-exchanges the cooling water with an external air, wherein the inlet tank, 
the outlet tank and the heat radiating core are separated In the left and right directions 
with respect to the same surface for thereby forming a high temperature heat 
exchanger in which the cooling water is discharged from the engine in the direction of 

15 the water pump which first-cools the cooling water as a part of the inlet tank, the outlet 
tank and the heat radiating core, and a low temperature heat exchanger in which the 
cooling water discharged from the water pump is second-cooled and is discharged in 
the direction of the charge air cooler as the other side of each of the inlet tank, the 
outlet tank and the heat radiating core. 

20 

4. The system of claim 1 , wherein said heat exchanger includes an inlet tank and 
an outlet tank which are arranged in parallel at a certain distance therebetween, and a 
heat radiating core for connecting the inlet tank and the outlet tank and flowing the 
cooling water and heat-exchanging the cooling water with an external air, wherein front 

25 and rear portions are fonned in which the inlet tank, the outlet tank and the heat 
radiating core are arranged in the front and rear directions with reference to the same 
surface, and a high temperature heat exchanger discharges the cooling water 
discharged from the engine in the direction of the water pump which first-cools the 
cooling water as a rear part of the inlet tank, the outlet tank and the heat radiating core, 

30 and a low temperature heat exchanger second-cools the cooling water discharged 
from the water pump and discharges into the direction of the charge air cooler as a 
front part of the inlet tank, the outlet tank and the heat radiating core. 

5. The system of daim 1 , wherein said heat exchanger includes an inlet tank and 
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an outlet tank ar^^ed in parallel at a certain distance ^^between, and a heat 
radiating core which connects the inlet tank and the outlet tank and flows the cooling 
water and heat-exchanges the cooling water with an external air, wherein a high 
temperature heat exchanger is divided into a front portion, intermediate portion and 

5 rear portion in which the inlet tank, the outlet tank and the heat radiating core are 
arranged in the fonvard and reanvard directions with reference to tiie same surface 
and discharges the cooling water discharged from the engine in the direction of the 
water pump which first-cools the cooling water as a front part of the inlet tank, the 
outlet tank and the heat radiating core, and a low temperature heat exchanger second- 

10 cools the cooling water discharged from the water pump and discharged the cooling 
water in the side of the charge air cooler as each Intermediate part and a rear part of 
the inlet tank, the outlet tank and the heat radiating core. 



6. A high/low temperature water cooling system, comprising: 
15 a heat exchanger which is Integrally formed of a high temperature heat 

exchanger for heat-exchanging and cooling a cooling water flown in from an engine 

with an external air, and a low temperature heat exchanger which forms a separate 

cooling water line and receives a cooling water discharged from an oil cooler and heat- 
- exchanges the cooling water with an external air, 
20 a first water pump for pumping a cooling water discharged fonri the high 

temperature heat exchanger in the direction of the engine and circulating the same; 

a themriostat for inducing the cooling water discharged from the engine in the 

direction of the high temperature heat exchanger in the case that the temperature of 

the cooling water exceeds a certain reference temperature and bypassing the cooling 
25 water using the first water pump in the case that the temperature of the same is below 

a certain reference temperature; 

a charge air cooler for receiving a cooling water discharged from the low 

temperature heat exchanger and heat-exchanging with a charge air supplied to an 

engine combustion chamber and cooling the charge air; 
30 an oil cooler for receiving a cooling water discharged from the charge air cooler 

and heat-exchanging with an oil which circulates along an oil circulation circuit; and 

a second water pump for pumping the cooling water discharged from the oil 

cooler and circulating the pumped cooling water in the direction of the low temperature 

heat exchanger. 
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7. The system of claim 6, wherein said heat exchanger includes an inlet tank and 
an outlet tank arranged in parallel at a certain distance therebetween, and a heat 
radiating core which connects the inlet tank and the outlet tank and flows the cooling 
water and heat-exchanges the cooling water with an external air, wherein a high 
temperature heat exchanger is divided into a front portion, intermediate portion and 
rear portion in which the inlet tank, the outlet tank and the heat radiating core are 
an^anged in the fonvard and reanArard directions with reference to the same surface 
and discharges the cooling water discharged from the engine in the direction of the 
water pump which first-cools the cooling water as a front part of the inlet tank, the 
outlet tank and the heat radiating core, and a low temperature heat exchanger second- 
cools the cooling water discharged from the water pump and discharged the cooling 
water in the side of the charge air cooler as each intermediate part and a rear part of 
the inlet tank, the outlet tank and the heat radiating core. 
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